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In the title comound, QH 8 N 4 S, one of the two independent 
molecules is essentially planar (r.m.s. deviation = 0.025 A), 
while the other is slightly buckled (r.m.s. deviation = 0.131 A) 
with the guanidine unit bent out of the plane of the fused-ring 
system by 16.8 (1)°. In the crystal, intermolecular N— H- ■ -N 
hydrogen bonds between the two independent molecules give 
rise to a hydrogen-bonded dimer. Addtional weak inter- 
molecular N— H- ■ -N hydrogen bonds connect these dimers 
into chains along [010]. An intramolecular N— H- ■ -N 
hydrogen bond is also observed in each independent molecule. 

Related literature 

For the synthesis, see: Dolzhenko et al. (2006). 




Experimental 

Crystal data 

C 8 H 8 N 4 S 
M, = 192.24 
Orthorhombic, Pbca 
a = 10.2970 (3) A 
b = 10.0817 (3) A 
c = 33.5158 (11) A 

Data collection 

Bruker APEXII diffractometer 
35704 measured reflections 
3996 independent reflections 

Refinement 

R[F 2 > 2a(F 2 )] = 0.039 

wR(F 2 ) = 0.111 

S = 1.13 

3996 reflections 

267 parameters 

8 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 3479.32 (18) A J 
Z= 16 

Mo Ka radiation 
/x = 0.33 mm~' 
T = 295 K 

0.30 x 0.30 x 0.30 mm 



3345 reflections with / > 2a(I) 
R iM = 0.026 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.22 e A~ 3 

Apmi,, = -0.28 e A~ 3 



D-H-A 




D 


-H 


n-A 


D- ■ A 


D-H-A 


N3-H31-- 


■Nl 


O.i 


6(1) 


2.00 (2) 


2.679 (2) 


134 (2) 


N3-H32-- 


■N2 1 


0> 


6(1) 


2.40 (2) 


3.228 (2) 


161 (2) 


N4-H41- ■ 


■N6 


Qi 


6(1) 


2.25 (1) 


3.084 (3) 


165 (3) 


N4-H42- ■ 


■N8' 


0> 


6(1) 


2.50 (2) 


3.350 (3) 


176 (2) 


N7-H71-- 


■N5 


0> 


6(1) 


2.03 (2) 


2.717 (3) 


136 (2) 


N8-H81- ■ 


■N2 


Oi 


6(1) 


2.24 (1) 


3.096 (3) 


177 (2) 



N 



Symmetry code: (i) — x + |, y — ^, z. 

Data collection: APEX2 (Bruker, 2005); cell refinement: SAINT 
(Bruker, 2005); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: X- 
SEED (Barbour, 2001); software used to prepare material for 
publication: publCIF (Westrip, 2010). 

We thank Manchester Metropolitan University, Baku State 
University and the University of Malaya for supporting this 
study. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: LH5214). 
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Comment 



The title compound was synthesized as an intermediate for the synthesis of other heterocyclic compounds (Dolzhenko et 
ah, 2006). In the title comound, CgHgN^ one of the two independent molecules of is essentially planar (r.m.s. deviation 
0.025 A) while the other is slightly buckled (r.m.s. deviation 0.131 A) with the guanidine unit bent out of the plane of the 
fused-ring system by 16.8 (1) °. In the crystal a pair of intermolecularN-H - N hydrogen bonds between the two independent 
molecules give rise to a hydrogen-bonded dimer (Fig. 1). Addtional weak intermolecular N-H - N hydrogen bonds connect 
these dimers into one-dimensional chains along [010]. 



2-Aminothiophenol (0.050 mol) was dissolved in 10% sulfuric acid (50 ml) and to the solution was added cyanoduanidine 
(0.075 mol). The mixture was heated to give a clear solution. To the cool solution was added 50% sodium hydroxide (10 
mol) to precipitate the product. X-ray quality crystals were recrystallized from ethanol in 90% yield. The synthesis was 
based on a reported procedure (Dolzhenko et ai, 2006). 



Carbon-bound H-atoms were placed in calculated positions [C-H 0.93 A; C/j S0 (H) 1.2C/ e q(C)] and were included in the 
refinement in a riding-model approximation. The amino H-atoms were located in a difference Fourier map, and were refined 
with a distance restraint of N-H 0.86±0.01 A; the Ui S0 (H) values were refined. 



Experimental 



Refinement 



Figures 




Fig. 1. Thermal ellipsoid plot (Barbour, 2001) of the two independent molecules of CgHgN4 
with displacement ellipsoids drawn at the 50% probability level. Hydrogen atoms are drawn 
as spheres of arbitrary radius. Hydrogen bonds are denoted by dashed lines. 



2-(1,3-Benzothiazol-2-yl)guanidine 



Crystal data 



C 8 H 8 N 4 S 



^(000) = 1600 

D x = 1.468 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 9882 reflections 



M,-= 192.24 



Orthorhombic, Pbca 
Hall symbol: -P 2ac 2ab 
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a = 10.2970 (3) A 
b =10.0817 (3) A 
c = 33.5158 (11) A 

V= 3479.32 (18) A 3 
Z= 16 



6 = 2.3-27.7° 

|x = 0.33 mm 1 

7/= 295 K 

Prism, colorless 

0.30 x 0.30 x 0.30 mm 



Data collection 



Bruker APEXII 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

cp and co scans 

35704 measured reflections 

3996 independent reflections 



3345 reflections with I > 20(7) 
R mX = 0.026 

Qmax = 27.5°, 0 m j n — 2.3° 

A = -13— »13 
Jfc = -13— »13 
/= -43^43 



Refinement 



Refinement on F 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.039 

wR(F 2 ) = 0.111 

S= 1.13 

3996 reflections 
267 parameters 
8 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = V[o 2 (F 0 2 ) + (0.04 53P) 2 + 1.2618P] 

where P = (F 0 2 + 2F 2 )/3 

(A/o) max = 0.001 

Ap max = 0.22 e A~ 3 



- -0.28 e A 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters 





X 


y 


z 


TI- *ITJ 
u iso ' u eq 


SI 


0.48382 (5) 


0.66100 (5) 


0.659730 (17) 


0.05839 (16) 


S2 


0.84372 (5) 


0.47427 (6) 


0.472576 (17) 


0.06418 (17) 


Nl 


0.55487 (14) 


0.42140 (14) 


0.67760 (4) 


0.0474 (3) 


N2 


0.64035 (14) 


0.51382 (15) 


0.61637 (5) 


0.0485 (3) 


N3 


0.71411 (18) 


0.29516 (18) 


0.62708 (6) 


0.0605 (4) 


H31 


0.6709 (19) 


0.293 (2) 


0.6491 (4) 


0.064 (7)* 


H32 


0.756 (2) 


0.2272 (16) 


0.6184 (7) 


0.073 (7)* 


N4 


0.77196 (19) 


0.4128 (2) 


0.57119 (5) 


0.0649 (5) 


H41 


0.753 (3) 


0.4781 (19) 


0.5560 (6) 


0.087 (9)* 


H42 


0.8259 (19) 


0.3507 (18) 


0.5657 (7) 


0.071 (7)* 


N5 


0.67826 (16) 


0.63000 (15) 


0.43811 (5) 


0.0537 (4) 


N6 


0.66455 (16) 


0.61327 (15) 


0.51004 (5) 


0.0534 (4) 


N7 


0.47131 (19) 


0.70197 (19) 


0.48350 (6) 


0.0612 (4) 


H71 


0.505 (2) 


0.692 (3) 


0.4602 (4) 


0.079 (9)* 
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H71— N7— H72 
CI 6— N8— H81 
CI 6— N8— H82 
H81— N8— H82 
Nl— CI— C2 
Nl— CI— C6 
C2— CI— C6 
C3— C2— CI 
C3— C2— H2 
CI— C2— H2 
C2— C3— C4 
C2— C3— H3 
C4— C3— H3 
C5— C4— C3 
C5— C4— H4 
C3— C4— H4 
C4— C5— C6 
C4— C5— H5 
C6— C5— H5 
C7— Nl— CI— C2 
C7— Nl— CI— C6 
Nl— CI— C2— C3 
C6— CI— C2— C3 
CI— C2— C3— C4 
C2— C3— C4— C5 
C3— C4— C5— C6 
C4— C5— C6— CI 
C4— C5— C6— SI 
Nl— CI— C6— C5 
C2— CI— C6— C5 
Nl— CI— C6— SI 
C2— CI— C6— SI 
C7— SI— C6— C5 
C7— SI— C6— CI 
CI— Nl— C7— N2 
CI— Nl— C7— SI 
C8— N2— C7— Nl 
C8— N2— C7— SI 
C6— SI— C7— Nl 
C6— SI— C7— N2 
C7— N2— C8— N3 
C7— N2— C8— N4 

Hydrogen-bond geometry (A, °) 

D—H-A 
N3— H31-N1 

N3— H32-N2' 
N4— H41-N6 



nc /o\ 
[2d (Z) 


pn pin u 1 A 

Cy — C 1 U — H 1 U 


1 OA 0 

1ZU.3 


11 /.o (lo) 


Pin pi i pi o 
C1U — CI 1 — Clz 


1 O 1 A ZO\ 

1Z1.4 (Z) 


liy.o (1 /) 


Pin nil iiii 

C1U — CI 1 — HI 1 


1 1 A 0 

ny.3 


1 1 /- /o\ 

llo (Z) 


PIO pi 1 iiii 

ClZ — CI 1 — rll 1 


1 1 A 0 

ny.3 


He 01 /i o\ 

IZj.oI (lo) 


PIQ PIO PI 1 

C 1 3 — C 1 Z — C 1 1 


1 OA £ ZO\ 

IZU.o (Z) 


1 1 < /I 1 /1 £.\ 

llj.41 (lo) 


p 1 1 PIO TJ10 

C 1 3 — C 1 Z — rl 1 Z 


1 1 A *7 

i iy. / 


1 1 0 (\ 

1 lo. /o (lo) 


p 1 1 pi o o 1 o 
CI 1 — ClZ — H1Z 


1 1 Q 7 

i iy. / 


i m /o\ 

ny.o (Z) 


pio no pi/i 
Clz — CI 3 — C14 


no < /o\ 
llo.!) (Z) 


1 on o 
1ZU.Z 


pio no un 
C 1 Z — C 1 3 — H 1 3 


1 OA *7 

IzU. / 


1 on o 

izu.z 


p i /i pn u 1 "5 
C 14 — C 1 3 — H 1 3 


1 on *7 
IZU. / 


10 1 1 /o\ 

1Z1.1 (Z) 


pio /"M /I r^n 

ci3 — ci4 — cy 


101 1 

1Z1.3 (Z) 


line 

1 1 y. j 


pn pi /i co 

C13 — C14 — bz 


1 OA /I 1 ( 1 T\ 

izy.4i (i /) 


line 
1 IV. J 


PPi p 1 /l co 

cy — ci4 — bz 


1 AA OC / 1 C\ 

luy.zj (1j) 


1 ?o ft a\ 

1Z.U.O ^Z, J 


IN J V 1 J IN O 


l JJU.HO ^ 1 O 1 


119.7 


N5 — C15 — S2 


114.76 (15) 


119.7 


N6 — C15 — S2 


114.79 (13) 


118.5 (2) 


N6 — CI 6 — N7 


124.9 (2) 


120.7 


N6 — CI 6 — N8 


116.38 (18) 


120.7 


N7 — CI 6 — N8 


118.7 (2) 


1 /o.4o (lo) 


pi c xtc pn pin 
C 1 j — IN j — cy — C 1 u 


1 *70 AC C\ 0\ 

—1 /o.yj (lo) 


A 1 ZO\ 

0.1 (2) 


P1 f TvTC f^C\ P 1 /I 

C 1 J — IN d — Cy — C 1 4 


A /I /0\ 

0.4 (2) 


1 *70 o c /■ 1 a\ 
-1 /5.3j (ly) 


ye pn pin pi 1 

in d — cy — c i u — c 1 1 


1 *7A OA ( 1 0\ 

—1 /y.ou (lo) 


a 1 n\ 

-0.1 (3) 


pi i a pn pm pi i 
C 1 4 — Cy — C 1 U — C 1 1 


A A /0\ 

0.9 (3) 


0.4 (3) 


pn pin pi i pi o 
Cy — C 1 U — C 1 1 — C 1 Z 


— U.o (3) 


n o 

-0.2 (4) 


Pin pi i pn pi o 
C1U — CI 1 — Clz — C13 


A 1 /0\ 

-0.1 (3) 


-0.2 (3) 


p| | PIO PI 1 P 1 /I 

CI 1 — Clz — CI 3 — C14 


0.5 (4) 


0.5 (3) 


p i o f~* 1 i c^y A f^Q 

c i z — c 1 3 — c 1 4 — cy 


A 1 (1\ 

-0.1 (3) 


no ni ( 1 *7\ 

1 /o.y 1 (1 /) 


pio no pi 1 a co 
C 1 Z — C 1 3 — C 1 4 — bz 


1 *7A AA / 1 0\ 

l /y.yu (lo) 


1 "70 AO ( 1 *7\ 

1 /o.Uo (1 /) 


we p^n p 1 /i pn 
in j — cy — C 1 4 — C 1 3 


1 *7A A*7 / 1 o\ 

_ i /y.y / (iy) 


A /I /"J A 

-0.4 (3) 


p i n r^n p i ,/i p 1 1 
c i u — cy — C 1 4 — C 1 3 


-0.6 (3) 


— U.O (Z ) 


in j — cy — C 1 4 — bZ 


U.U (Zj 


1 *7A A/1 / 1 C\ 

-1 /y.U4 (1!)) 


Pin pn pi /i co 
C 1 U — Cy — C 1 4 — bz 


1 /9.40 (14) 


1 T7 A CW 

— 1 / I .y (Z) 


PK co PI /| p 1 0 

C 1 J — bZ — C 1 4 — C 1 3 


1 "7fl "7 

i /y. / (2 J 


A £C / 1 /I \ 

U.oj (14) 


p i c co f ' 1 /i rxi 

c i j — oz — c 1 4 — cy 


U.3U (14) 


1 ly. ly (lo) 


P pi "\tc pi c T\T£ 

cy — JN j — C 1 j — JN o 


i /y.4i (io) 


A OA /1 n\ 

u.iv (ly) 


p n "\Te pk co 

Cy — JN j — c l j — bz 


—0.0 (2) 


1.6(3) 


p i r TvTZZ p| f "N.TC 

C16 — N6 — CI 5 — N5 


19.2 (3) 


-178.99 (13) 


CI 6— N6— CI 5— S2 


-160.82 (14) 


-0.63 (15) 


CI 4— S2— CI 5— N5 


0.53 (15) 


179.88 (14) 


C14— S2— C15— N6 


-179.47 (15) 


-1.5(3) 


CI 5— N6— CI 6— N7 


-5.5 (3) 


177.80 (17) 


CI 5— N6— CI 6— N8 


176.74 (17) 



D — H 
0.86 (1) 
0.86(1) 
0.86(1) 



R-A 
2.00 (2) 
2.40 (2) 
2.25 (1) 



D-A 
2.679 (2) 
3.228 (2) 
3.084 (3) 



D—H-A 
134 (2) 
161 (2) 
165 (3) 
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N4— H42-N8 1 0.86 (1) 2.50 (2) 3.350 (3) 176 (2) 

N7— H71-N5 0.86 (1) 2.03 (2) 2.717 (3) 136 (2) 

N8— H81-N2 0.86 (1) 2.24(1) 3.096 (3) 177 (2) 
Symmetry codes: (i) -x+3/2, >>-l/2, z. 
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